Potential of neural stem cell-based therapies for Alzheimer's disease.
Alzheimer's disease (AD), known to be a leading cause of dementia that causes heavy social and financial burdens worldwide, is characterized by progressive loss of neurons and synaptic connectivity after depositions of amyloid-β (Aβ) protein. Current therapies for AD patients can only alleviate symptoms but cannot deter the neural degeneration, thus providing no long-term recovery. Neural stem cells (NSCs), capable of self-renewal and of differentiation into functional neurons and glia, have been shown to repair damaged networks and reverse memory and learning deficits in animal studies, providing new hope for curing AD patients by cell transplantation. Under AD pathology, the microenvironment also undergoes great alterations that affect the propagation of NSCs and subsequent therapeutic efficiency, calling for measures to improve the hostile environment for cell transplantation. This article reviews the therapeutic potential of both endogenous and exogenous NSCs in the treatment of AD and the challenges to application of stem cells in AD treatment, particularly those from the microenvironmental alterations, in the hope of providing more information for future research in exploiting stem cell-based therapies for AD. © 2015 Wiley Periodicals, Inc.